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<%&&.+&#0+<4.(+2O#/:#('(+#':#3*+#P%<S1Q#<%&&.+&2#%,&++#3'#3%S+#3*+#4'%07#3*+#&'13.(,#:%.427#%(0#3*+#2*.QQ+&#

<%(#,'#3'#3*+#2Q'3#6%&S+3O#
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%<<+Q3%(<+#&%3+#R%2#%QQ&'W.6%3+4"#gK`O#C'R+9+&7#01+#3'#3*+#Q%(0+6.<7#3*.2#&%3+#0&'QQ+0#3'#%&'1(0#

lj`O#;OCO#E'P.(2'(#R%(3+0#3'#+WQ4'&+#.:#6%<&'#6%&S+3#<*%&%<3+&.23.<2#.6Q%<3#3*+#&'13.(,#,1.0+#

Q+&:'&6%(<+7#3'#1(0+&23%(0#3*.2#P+*%9.'&#;OCO#E'P.(2'(#<&+%3+0#3*+#.(3+44.,+(3#[1%0&%(37#R*.<*#

<*%&%<3+&.Y+2#3*+#6%&S+3#.(3'#:'1&#[1%0&%(32T#-Q%&2+7#C+%0*%147#!%<S*%147#%(0#!%4%(<+07#P%2+0#'(#3*+#

9'416+#.(#P'3*#0.&+<3.'(2O#]+#0+:.(+#3*+2+#[1%0&%(32#.(#<*%Q3+&#KO#/(#%00.3.'(#3'#+W%6.(.(,#3*+#6%<&'#

4+9+4#.6Q%<327#R+#%42'#+WQ4'&+0#3*+#6.<&'#'&#2*.QQ+&2#4+9+4#<*%&%<3+&.23.<2O#A*+#:.(0.(,2#':#3*.2#<%Q23'(+#

Q&'Z+<3#%22.23#2*.QQ+&2#.(#+(*%(<.(,#3*+.&#I144#A&1<S#@'%0#3&%(2Q'&3%3.'(#<'23#23&%3+,.+2O#

" #"#$!-()./01!2'3'010&'!3&*!(0203(,4!5+02'%)&2! !

D&'<1&+#/J7#%(#%(%4"3.<%4#%QQ4.<%3.'(#0+9+4'Q+0#P"#;OCO#E'P.(2'(7#%(%4"Y+2#fK#6'(3*2#':#:&+.,*3#

0%3%#%4'(,#S+"#6%&S+3#%&+%#3'#S+"#6%&S+3#%&+%#db5$#3'#b5$e#4%(+2#2'#+%<*#4%(+#.2#<4%22.:.+0#.(3'#'(+#':#

:'1&#Q'22.P4+#3&1<S.(,#6%&S+3#<%3+,'&.+2#d-Q%&2+7#C+%0*%147#!%<S*%147#%(0#!%4%(<+0e#%2#2*'R(#.(#I.,1&+#

fO#I'&#+%<*#'&.,.(#0+23.(%3.'(#Q%.&7#3*+&+#%&+#3R'#4%(+27#'(+#.(#+%<*#0.&+<3.'(O#A*+#%&&'R#0.&+<3.'(#

.(0.<%3+2#3*+#4%(+#0.&+<3.'(#R*+&+#3*+#P4%<S#%&&'R#.(0.<%3+2#*.,*#9'416+7#%(0#3*+#R*.3+#%&&'R#.(0.<%3+2#
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9'416+#3*&+2*'40#%(0#%&+#+9%41%3+0#%3#+%<*#.(0.9.01%4#2*.QQ+&#4+9+4O#A*+#0+:.(.3.'(#':#R*%3#<'(23.313+2#

':#%#n*.,*o#9'416+#4%(+#0+Q+(02#'(#R*+3*+&#3*.2#.2#%#6%<&'#d6%&S+3#4+9+4e#'&#6.<&'#d2*.QQ+&#4+9+4e#
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;*.<%,'7#/@7#3*+&+:'&+#3*.2#4%(+#.2#<'(2.0+&+0#nC+%0*%14oO#C'R+9+&7#:'&#3*+#S+"#6%&S+3#%&+%#4%(+#.(#3*+#
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'QQ'2.3+#0.&+<3.'(#:&'6#$123.(7#Ap#3'#;*.<%,'7#/@7#3*.2#4%(+#.2#<'(2.0+&+0#%2#n!%<S*%14o7#2.(<+#.3#*%2#4'R#
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%(0#0+Q4'"#<123'6.Y+0#23&%3+,.+2#:'&#0.::+&+(3#6%<&'#6%&S+3#<%3+,'&.+2O#A*.2#<%Q23'(+#Q&'Z+<3#%22+22+0#
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A*+#<%Q23'(+#Q&'Z+<3k2#'9+&%44#,'%4#R%2#3'#Q&'9.0+#;OCO#E'P.(2'(#R.3*#%#4.23#':#%<3.'(%P4+#

&+<'66+(0%3.'(2#3*%3#3*+.&#2*.QQ+&2#<%(#.6Q4+6+(3#3'#.6Q&'9+#3*+.&#3&1<S4'%0#Q&'<1&+6+(3#23&%3+,.+2O#

]+#*"Q'3*+2.Y+0#3*%3#2*.QQ+&2#*%9+#0.::+&+(3#&'13.(,#,1.0+#23&%3+,.+27#%(0#3*%3#<+&3%.(#23&%3+,.+2#<%(#
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9'416+#%44'<%3+0#P+3R++(#3*+6O#/(#3*+#<%2+#':#P%<S1Q#<%&&.+&27#3*+&+#.2#('#4.6.3#3'#3*+#(16P+&#3*%3#<%(#

P+#.(<410+0#.(#3*+#&'13.(,#,1.0+O#

/(#3*+#2+<'(0#23%,+7#+9+&"#2*.Q6+(3#:'44'R2#'(+#':#:'1&#Q%3*2#3'#P+.(,#3+(0+&+0O#A*.2#3+(0+&#Q&'<+227#
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'(+#%,&++2#3'#3%S+#3*+#4'%0O#/:#(' #P%<S1Q#<%&&.+&#%<<+Q32#3*+#4'%07#3*+#&'13.(,#,1.0+#:%.427#%(0#3*+#3+(0+&#

,'+2 #3'#3*+#2Q'3#6%&S+3#dQ%3*#MeO#A*+&+#.2#%42'#3*+#'Q3.'(#R*+&+#3*+#2*.QQ+&#,'+2 #0.&+<34"#3'#3*+#2Q'3#

6%&S+3#R.3*'13#Q%22.(,#3*&'1,*#3*+#&'13.(,#,1.0+#dQ%3*#jeO#?9+&"#2*.Q6+(3#.(#'1&#%(%4"2+2#:'44'R2#'(+#
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#

#

#

#



13 
 

I.,1&+#KT#]%3+&:%44#A+(0+&#D&'<+22#R.3*#j#D%3*2#
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#
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3*+#4'%0#3'#%#2Q+<.:.<#<%&&.+&#3*%3#.2#('3#.(<410+0#.(#3*+#&'13.(,#,1.0+O#>1&#<%Q23'(+#Q&'Z+<3#0'+2#('3#

%00&+22#3*.2#'Q3.'(7#P13#R+#:'1(0#3*%3#2*.QQ+&2#%42'#<'(2.0+&#.3#.(#3*+.&#3+(0+&#Q&'<+22O#/( #0.&+<3#3'#3*+#

2Q'3#6%&S+37#3*+#2*.QQ+&#P"Q%22+2#3*+#&'13.(,#,1.0+#<%&&.+&2#%(0#R'&S2#R.3*#3*+#<1&&+(3#0"(%6.<#':#3*+#
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f # D&.6%&"# A*+#Q&.6%&"#<%&&.+&2#%<<+Q3#3*+#3+(0+&#:'&#3*+#4'%0O##

K# !%<Ŝ1Q#;%&&.+&# A*+#4'%0#.2#&+Z+<3+0#P"#%44#Q&.6%&"#<%&&.+&2#P13#%<<+Q3+0#P"#%#
21P2+[1+(3#<%&&.+&#R.3*.(#3*+#&'13.(,#,1.0+O#

M# E'13.(,#F1.0+#I%.41&+##̂
-Q'3#

A*+#4'%0#.2#&+Z+<3+0#P"#%44#<%&&.+&2#.(#3*+#&'13.(,#,1.0+7#3*+(#
6'9+0#3'#3*+#2Q'3#6%&S+3#:'&#3+(0+&2O#

j # -Q'3#5%&S+3# A*+&+#.2#('#<%&&.+&#2+3#1Q#.(#3*+#&'13.(,#,1.0+7#%(0#3*+#4'%0#,'+2#
0.&+<34"#.(3'#3*+#2Q'3#6%&S+3#:'&#3+(0+&O##

#

I &+.,*3#&%3+2#3+(0#3'#9%&"#0+Q+(0.(,#'(#3*+#2+4+<3+0#3+(0+&#'Q3.'(O##D&.6%&"#<%&&.+&2#*%9+#%(#%,&++0#

1Q'( #&%3+#3*%3#2*.QQ+&2#<'(2.0+&#.(#3*+.&#%((1%4#P10,+3O#A*+2+#<%&&.+&2#%&+#3*+#R.((+&2#:&'6#3*+#&+[1+23#

:'&#Q&'Q'2%4#dEIDe#%1<3.'(#Q&'<+227#21<*#%2#Q+&:'&6%(<+#4+9+47#<%&&.+&#<%Q%<.3.+27#%(0#'3*+&#2+4+<3.'(#

4',.<#d$+6.&+00"#X#H1%(7#KLfaeO#$+6.&+00"#%(0#H1%(#dKLfae#:1&3*+&#'P2+&9+0#3*%3#6'9.(,#:&'6#3*+#

Q&.6%&"#<%&&.+&#3'#3*+#:.&23#P%<S1Q#<%&&.+&#.(<&+%2+0#3*+#:&+.,*3#&%3+#:&'6#jOj`#3'#_OM`#01&.(,#KLf_#3'#

KLfg#d$+6.&+00"#X#H1%(7#KLfa7#QO#KLeO#A*.2#<*%(,+2#'9+&3.6+7#':#<'1&2+O#A*+#2Q'3#6%&S+3#Q&.<+2#%&+#
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Avg = 0.08 
Standard Deviation = 0.07 
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#
;%Q4.<+7#;O#dKLKfeO#E+01<.(,#1(<+&3%.(3"#.(#:&+.,*3#3&%(2Q'&3%3.'(#Q&'<1&+6+(3O#R0,%)(?*0G*K,FF?D*8J(&)*

T()(.$#$)12*U0.&/1&'/*V*I%0',%$#$)17#WdKe7#fMlxf__O#

#
;%Q4.<+7#;O7#X#-*+::.7#HO#dKLL_eO#;'6P.(%3'&.%4#$1<3.'(2#:'&#A&1<S4'%0#A&%(2Q'&3%3.'(O#/(#DO#;&%63'(7#HO#

-*'*%67#X#EO#-3+.(P+&,#d?02Oe7#80#X&)(10%&(?*",'1&0)/#dQO#LeO#A*+#5/A#D&+22O#

*33Q2Tii0'.O'&,ifLOl__fi6.3Q&+22ialgLKVKLMMjKgOLLMOLLKK#

#
D.<S+337#;O#dKLfgeO#='1&(%4#':#-1QQ4"#; *%.(#5 %(%,+6+(37#@',.23.<2#%(0#D&'<1&+6+(3#c>@O#f7#G>O#f7#fxfg#

-855?E#KLfg #
#
C'44%(07#IO#dKLKKeO#H<K<*G%$&.J1*/J&FF&).*%(1$/*J(=$*?&-$?D*F$(-$@2*(''0%@&).*10*)$N*8(//*P%$&.J1*E)@$Y*

@(1(2*&)*()01J$%*/&.)*1J(1*&)G?(1&0)*&/*$(/&).O#;G!;O#E+3&.+9+0#G'9+6P+&#a7#KLKK7#:&'6#



50 
 

*33Q2TiiRRRO<(P<O<'6iKLKKiLgif_i12:̂&+.,*3̂&%3+2*̂%9+̂Q+%S+0%̂('3*+&̂2.,(%4̂.( :4%3.'(̂.2̂

+%2.(,O*364#

#
b?$EG?HO#dKLKKeO#;-;5Dk-#$GG8$@#-A$A?#>I#@>F/-A/;-#E?D>EAO#_O#

#
-*+::.7#HO#dKLLjeO#;'6P.(%3'&.%4#$1<3.'(2#.(#3*+#D&'<1&+6+(3#':#A&%(2Q'&3%3.'(#-+&9.<+2O#E)1$%G('$/7#

ZWdje7#Kj_xK_KO#*33Q2Tii0'.O'&,ifLOfKgli.(3+OfLjLOLLl_#

!

#
#

 !



51 
 

3--0&*%@ !

7ABCDE!3#3#!

D$AC#;@$-/I/;$A/>GT##

]*+(#nJ1'3+#/Bo#.2#(1447#.3#.(0.<%3+2#3*+#4'%0#.2#('3#%<<+Q3+0#P"#3*+#<%&&.+&#.(#3*+#&'13.(,#,1.0+O#]*+(#

n-Q'3#!.0#I4%,o#+[1%42#f7#.3#6+%(2#3*+#4'%0#.2#%<<+Q3+0#P"#2Q'3#6%&S+3#<%&&.+&O#$00.3.'(%44"7#R*+(#

n-+[1+(<+#G16P+&o#+[1%4#3'#L7#.3#.(0.<%3+2#3*+#4'%0#,'+2#0.&+<34"#3'#3*+#2Q'3#6%&S+3O#>3*+&R.2+7#3*+#

4'%0#,'+2#3'#3*+#&'13.(,#,1.0+#:.&237#P13#.3#:%.42#3*+(#,'+2#3'#3*+#2Q'3#6%&S+3O##

]*+(#nJ1'3+# /Bo#.2#(144#%(0#n-Q'3#!.0#I4%,o#+[1%4#3'#L7#3*%3#6+%(2#3*+#4'%0#.2#*%(04+0#P"#3*+#2Q+<.:.<#

<%&&.+&#3*%3#2*.QQ+&#*%2#%2S+0#;OCO#E'P.(2'(#3'#12+#:'&#3*%3#2Q+<.:.<#4'%0O#]*+(#n-+[1+(<+#G16P+&o#

+[1%42#L7#.3#.(0.<%3+2#3*+#4'%0#0'+2#('3#,'#3*&'1,*#3*+#&'13.(,#,1.0+7#3*+#2*.QQ+&#Q&'9.0+2#3*+#<%&&.+&#

.(:'&6%3.'(#3'#;OCO#E'P.(2'(#R*+(#.(.3.%3+2#3*+#4'%0O#>3*+&R.2+7#3*+#4'%0#0'+2#,'#3*&'1,*#3*+#&'13.(,#

,1.0+7#P13#:%.42#3*+(#3*+#<123'6+&#Q&'9.0+2#3*+#2Q+<.:.<#<%&&.+&#:'&#3*%3#4'%0O#-.(<+#%("#4'%0#R.3*#njPO#

;'(216+&#B.&+<3#!''S.(,o#0'+2#('3#,'#3*&'1,*#3*+#&'13.(,#,1.0+7#%(0#3*+#2*.QQ+&#%2S2#;OCO#E'P.(2'(#3'#

12+#%#2Q+<.:.<#<%&&.+&#:'&#3*+#4'%0O#C+(<+7#3*.2#Q%3*#<4%22.:.<%3.'(#.2#+W<410+0#:&'6#3*.2#<%Q23'(+#&+2+%&<*O##

#
#


